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' We consider a quintessential sector realized on a hidden brane with a tiny warp 

. factor, which implies a small value of the effective four-dimensional cosmological 

\ constant through an equation of motion for the quintessential scalar. 
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The minuscule scale characterizing the physics of the cosmological constant ^ or 
quintessence P, |^ [| provides the largest hierarchy among fundamental physical parame- 
ters. This hierarchy suggests that the sector responsible for such a minuscule scale may 
be separate from our visible sector, in which the standard model of elementary particles 
resides. 

In this paper, we consider the possibility that this separate sector is realized on a 
quintessential brane which is hidden from the standard sector on another brane or in a 
bulk. Namely, we consider a quintessential sector realized on a hidden brane with a tiny 
warp factor, which implies a small value of the effective four-dimensional cosmological 
constant through an equation of motion for the quintessential scalar. 

Let us consider a scalar field on a hidden 3-brane coupled to gravity induced from 
the bulk spacetime whose action is given by 

S = J dSV^g {^-g^^d.ct^d^ct^ - + if/(0)i?) , (1) 

where g^i, denotes the four- dimensional metric induced on the brane from the bulk grav- 

ity.Q 

Under a warped compactification of the higher- dimensional bulk theory, the four- 
dimensional metric g^^^y visible in our world is related to the induced metric through a 
warp factor: g^^ = o?g^y H, |0, Then the sector given by Eq.(|l|) amounts to 

S = j d'x^ {hg^^d.'^d,'^ - V{^) + ^f/(0)/?) (2) 

in the effective four-dimensional theory, where (f) = a(f), V{(j)) = a^V{(f)) and U{(f)) = 
a'^U{(j)). Note that V{(f)) and U{(f)) do not directly yield the vacuum energy and the 
gravitational constant in our universe. There are contributions (of larger size) from the 
standard and other sectors on other branes or in a bulk, which are not explicit here. 

When the warp factor is very small,[| the potential V can be quintessentially small 
without fine tuning, provided that the potential V in terms of the fundamental metric g^u 
^For an investigation of quintessence in brane cosmology, see Ref. 

^The potential V{(f)) may be flat due to (super)symmetry at a large scale in terms of the fundamental 
metric 5^^. 

•^The warp factor can be exponentially small Q with an AdS slice in an 57^2 orbifold i |, for 
instance. Such a concrete example with its interpretation as spacetime inflation will be given elsewhere. 
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is smaller than the fundamental scale. In fact, the equation of motion for the constant 
scalar field is given by 



that is, 



\u'R = aV, 



(3) 



(4) 



which may allow for realization of the quintessential vanishing of the four-dimensional 
cosmological constant with the values of V /U' that are not too large. We note that 
this is possible since the four-dimensional metric induced on the brane from the bulk 
spacetime has meaning that is independent of the field-dependent Weyl rescalings on the 
brane in the warped compactification. 



References 



[5 
[6 

[7; 



For a review, S. Weinberg, Rev. Mod. Phys. 61 (1989) 1. 
For a review, S.M. Carroll, |astro-ph / 0004075 . 



[3] For a review, P. Binetruy, [hep-ph/0005037 . 

[4] P.F. Gonzalez-Diaz, |hep-th/0002a^ . 

V.A. Rubakov and M.E. Shaposhnikov, Phys. Lett. B125 (1983) 139. 

L. Randall and R. Sundrum, |hep-ph/9905221| . 

P. Hofava and E. Witten, |hep-th/9510209| ; |hep-th/ 960314^ ; 
E. Witten, |hep-th/960207q ; 

A. Lukas, B.A. Ovrut, K.S. Stelle and D. Waldram, |hep-th/9803235| . 
[8] Izawa K.-L, ^ep-ph/00051g2. 



3 



